Role of nucleosides and nucleotides in the immune system, gut reparation after injury, and brain function.
Emerging evidence indicates the importance of nucleosides and nucleotides in the maintenance of functions of the bone marrow hematopoietic cells, intestinal mucosa, and the brain, which have limited de novo synthesis of purine and pyrimidine bases. We have found that nucleosides and nucleotides stimulate hemopoieses and increase peripheral neutrophil counts in mice treated with cyclophosphoamide. Intraperitoneal administration of nucleosides and nucleotides decreased bacterial translocation, the number of colony-forming units, and increased survival against methicillin-resistant Staphylococcus aureus. In vitro immune studies in mice showed that nucleosides and nucleotides increase the delayed-type cutaneous hypersensitivity and the popliteal lymph node blastogenic response to antigens, allogens, and mitogens. Both intraperitoneal and oral administration of nucleosides and nucleotides reduced endotoxin-induced bacterial translocation and improved injury to the gut in protein-deficient mice. However, oral administration of nucleosides and nucleotides in experimental colitis resulted in a worsening of colitic conditions and increased interleukin-8 and tumor necrosis factor-alpha concentrations in inflamed colonic portions, indicating the pro-inflammatory activities of nucleosides and nucleotides. Memory-deficient senescence-accelerated mice and mice with dementia showed improved memory with dietary nucleosides and nucleotides supplementation. These results indicate that supplementation with nucleosides and nucleotides is beneficial to the functions of the system and the brain. However, beneficial effects to the gut appear to depend on the type of damage sustained by the gut.